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Fig.2. 



Clal 

TATGGATTGACATCGATAATACGACTCACT ATAGGGATTTCTTTTTTTTTCTTTTTGNTTTTTAAAAAAAGTT GAACATGCAATTAGTTGCGTCAGTTCTC ACAC TCTCTCTAACTTCTC 
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ATACCTAACTGTAGCTATTATGCTGAGTGATATCCCTAAAGAAAAAAAAAGAAAAACNAAAAATTTTTTTCAACTTGTACGTTAATCAACGCAGTCAAGAGTGTGAGAGAGATTGAAGAG 

MOLVASVL TLSLTS 

NCO I 

AGCGAAATGGGACACTACACCATATCAGGAATACGTTTTCCTTG7GCTCCACTCCGCAAATCTCAATCTACCGGCTTCCATGG TGATCGAAGGACCTCCTCTTGCCTTTCCTTCAACTTC 
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TCGCTTTACCCTGTGATGTGGTATAGTCCTTATGCAAAAGGAACACGAGGTGAGGCGTTTAGAGTTAGATGGCCGAAGGTACCACTAGCTTCCTGGAGGAGAACGGAAAGGAAGTTGAAG 
GRNGTLHHJ RNTF5LCS7P0IS I YRLPW 

HGHYT I SG 1 RFPCAPLRKS0S7GFHGDRR7SSCLSFNF 

AAGAAGGCGGCGTTTTCTAGGAGGGTCTTCTC TGGAAAGTCATCTCATGAATCTGACTCCTCAAATGT AATGG TCACTGCGTCTAAAAGAGTCCTTCCTGATGGTCGGATTGAATGCTAT 
TTCTTCCGCCGCAAAAGATCCTCCCAGAAGAGACCTTTCAGTAGAGTACTTAGACTGAGGAGTTTACATTACCAGTGACGCAGATTTTCTCAGGAAGGACTACCAGCCTAACTTACGATA 
KKAAFSRRVFSGKSSHESOSSNVHVTASKRVLPDGR I ECY 

TCTTCTTCAAC AGATCAATTGGAAGCCCCTGGC ACAGTTTCAGAAG AATCCCAGG TGCTTACTGATCTTGAGAGTCTCATTATGGATGATAAGATTGTTGAAGATGAAGTAAATAAAGAA 
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AGAAGAAGTTGTCTAGTTAACCTTCGGGGACCGTGTCAAAGTCTTCTTAGGGTCCACGAATGACTACAACTCTCAGAGTAATACCTAC1ATTCTAACAACTTCTACTTCATTTATTTCTT 
SS5TDQLEAPGTVSFES0VLTDVE5L I HOOK I VEDEVNKE 

: Xmn ' .Hind It) 

TCTGTTCCAATGCGGGAGACAGTT AGCATCGGAAAAATTGGATCTAAACCAAGGTCCATTCCTCCACCCGGCAGAGGGCAAAGAATATATGAC ATAGATCC AAGCTTGACAGGCTTTCGT 
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AGACAAGGTTACGCCCTCTGTCAATCGTACCC7TTTTAACCTAGATTTGGTTCCAGGTAAGGAGGTGGGCCGTCTCCCGTTTCTTATATACTGTATCTAGGTTCGAACTGTCCGAAAGCA 

SVPMRETVS 1 GK IGSKPRSIPPPGRGGRI YOI DPSLTGFR 
Hinc tl Nsi I 

CAACACCTAGATTACCGGT ATTCACAGTAC AAAAGAC TCCGAGAAGAAATTGACAAGTATGAAGGTAGTCTGGATGCATTTTCTCGTGGCT ATGAAAAGTTTGGTTTCTCACGCAGTGAA 



GTTGTGGATCTAATGGCCATAAGTGTCATGT7TTCTGAGGCTCTTCTTTAACTGTTCATACTTCCATCAGACCTACGTAAAAGAGCACCGATACTTTTCAAACCAAAGAGTGCGTCACTT 
0HL0YRY5QYK RLREE t DKYEGSLDAFSRCYE KFGFSRSE 



720 



Bgl II 

ACAGGAATAACTTATAGAGAGTGGGCACCAGGAGCTACGTGGGCTGCATTGATTGGAGATTTCAATAACTGGAATCCTAATGCAGATGTCATGACTCAGAATGAGTGTGGTGTCTGGGAG 
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TGTCCTTATTGAATATCTCTC ACCCGTGGTCCTCGATGCACCCGACGTAAC TAACCTCTAAAGTTATTGACCTTAGGATTACGTCTAC AGT ACTGAGTCTTACTCACACCACAGACCCTC 
TG I TYREWAPGATWAAL I GDFNNWNPNADVMTQNECGVWE 

NCO I XhO I 

ATCTTTTTGCCGAAT AATGCAGATGGTTC ACC ACC AATTCCCCATGGTTCTCGAGTAAAGATACGC ATGGATACTCCATCTGGCAACAAAGATTCTATTCCTGCTTGGATC AAGTTCTC A 
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TAGAAAAACGGCTTATTACGTCTACCAAGTGGTCGTTAAGGGG7ACCAAGAGCTCATTTCTATGCGTACCTATGAGGTAGACCGTTGTTTCTAAGATAAGGACCAACCTAGTTCAAGAGT 

IFLPNNAOGSPPIPHGSRVKIRMDTPSGNKOSIPAWIKFS 

GTTCAAGCACCAGGTGAACTCCCATAT AA7GGC ATATACTATGATCCTCCCGAGGAGGAGAAGTATGTGTTCAAAAATCCTCAGCCAAAGAGACC AAAATCACTTCGGATTTATGAGTCG 
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CAAGTTCGTGGTCCAC77GAGGGTA7A7TACCG7ATATGA7AC7AGGAGGGC7CCTCCTC77CA7ACACAAG7TT77AGGAGTCGGTTTCTC7GGTTTTAGTGAAGCCTAAA7AC7CAGC - 
VOAPGELPYNG I YYOPPEEEKYVFKNPQPKRPKSLRI YES 

Nde I Hind 111 

CACG7TGGAATGAGTAG7ACGGAGCCACT AA7T AACACATATGCC AAC TT7AGAGATGA7GTGC7TCCTCGCATCAAAAAGCTTGGC7ACAA7GCTG7TCAGCTCATGGC7A7TCAAGAG 
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GTGC AACCTTACTCA7C A7GCC7CGG7CA77AATTGTG7ATACGGTTGAAA7CTC7ACTACACGAAGGAGCG7AGT777TCGAACCGA7GTTACGACAAGTCGAG7ACCGATAAGT7CTC 
HVGMSS7EPV 1 N7YANFRD0VLPR I KKLGYNAVQLMA I QE 

CATTCATA7TATGCT AGT7TTGGGTA7C ACG7CAC AAAC7777 A7GCAGC7AGCAGCCGA7T7GGAAC7CC7GATGA77TAAAGTCCC7AG7AGA7AAAGC7CACGAGTTAGG7CTTCT7 
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G7AAGTATAA7ACGATC AAAACCCATAG7GCAG7G77TGAAAATACG7CGA7CG7CGGCTAAACCTTGAGGACTACTAAA777CAGGGATCATCTAT77CGAGTGCTCAA7CCAGAAGAA 

HSYYASFGYHVTNFYAASSRFG7PD0LKSLV0KAHELGLL 

Nsi I 

GTTC7CATGGA7A7TG7 7CA7AGCCATGCATCAACTAA7ACG7 7GGA7GGGCTGAATATG7T7GATGGTACGGATGG7CAC7ACT77CACTC7GGACCACGGGGTCA7CA7TGGA7GTGG 
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CAAGAGTACC7ATAACAAGTA7CGG7ACGTAG77GA7TA7GCAACC7ACCCGAC77A7ACAAACTACCA7GCC7ACCAG7GATGAAAGTGAGACCTGGTGCCCCAGTAGTAACC7ACACC 

VLMD I VHSHASTN7L0GLNMF0G70GHYFHSGPRGHHWMW 

GACTCTCGCCT7TTCAAC7A7GGGAGC7GGGAGG7TCTAAGG777CT7C777CAAA7ACAAGG7GGTGG7TGGA7GAG7ACAAG77TGA7GGG77CAGA777GATGGGGTGACTTCAA7G 
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CTGAGAGCGGAAAAGTTGATACCCTCGACCC TCCAAGA7TCCA AAGAAGAAAG777A.TG77CCACCACC AACC7AC7CATG7TCAAACTACCCAAG7C7AAACTACCCCACTGAAGTTAC 

DSRLFNYGSWEVLRFLL5N7RW.WL0EYKFDGFRF0GVTSM 
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Fig.2 (Cont). 



ATGTACACCCATCATGGATTGCAGGTAGATTTCACCGGCAACTACAATGAATACTTTGGATATGCAACTCATGTACATGCTGTGCTTTATCTG ATGCTGTTGAATCATATGATTCATGCT 
TACATGTGGGTAGTACCTAACGTCCATCTAAAGTGGCCGTTGATGTTACTTATGAAACCTATACGTTGACTACATCTACGACACCAAATAGACTACGACAACTTACTAT 1680 
" YTH HGLOVOFTGNYNEYrGYATOVOAVVYLMLLNOMIHG 

CTCTTCCCAGAGGCTGTCACCATTGGTGAAGATGTTAGTGGAATGCCAACAGTTTGCATTCCGCTTCAAGATGGTGGTGTTGCCTTT GATTATCGTCTCCACATGGCTGTTCCTCATAAA 
GAGAAGGGTCTCCGAC AGTGGTAACCACTTCTAC AATCACCTTACGGTTGTCAAACGTAAGGCCAACTTCTACCACC AC AACCGAAACTAATAGCAGAGGTGTACCGACA^ 18 °° 
LFPEAVT, GE0VSGMPTVC1PVEDGGVGFDYRLHMAVADK 

Ndel 

TGGGTTGAGATTATTCAGAAGAGAGATGAAGATTGGAAAATGGGTCACATTGTACATATGCTCACCAACAGGCGGTGGTTGGAAAAGTGTGTTT CTTAT 

ACCCAACTCTAATAAGTCTTCTCTCTACTTC TAACCTTTTACCCACTGTAACATGTATACGACTGGTTGTCCGCCACCAACCTTTTCACAC AAAGAATAC GACTTTCAGTACTGGTCCGG 1920 
W V E I 10KRDE0WKMGDIVHMLTNRRWLEKCVSYAESH0QA 

CTTGTTGGTGAC AAAAC TATTGC ATTTTGGC TGATGGACAAGGATATCTATGACTTCATGGCTCGTGAC AGACCATCTACTCCTCTTATAGATCGTGGAA TAGCATTGCACAAAATGATC 
GAACAACCACTGTTTTGAT AACGTAAAACCGACTACCTGTTCCTATACATACTGAAGTACCGAGCACTGTCTGGTAGATCAGGAGAATATCTAGCACCTTATCGTAACGTGTTTTACTAG 
LVGDKT lAFWLMDKDHYOFMARORPSTPLlDRGIALHKMI 
NCO I 

AGCCTTATTACCATGGGCTT AGGCGGAGAAGGATATTTGAATTTT ATGGGAAATGAATTTGGACATCCTGAGTGGATTGATTTTCCAAGAGGGGAT CGACATCTGCCCAATGGTAAA 
TCCGAATAATGGTACCCGAATCCGCCTCTTCCTATAAACTTAAAATACCCTTTACTTAAACCTGTAGGACTCACCTAACTAAAAGGTTCTCCCCTAGCTGTAGACCGGTTACCATTTCAT 2 ' 6 ° 

R L1TMGLGGEGYLNFMGNEFGHPEWI0FPRGDRHLPNGKV 

EcoR V 

ATTCCAGGGAACAACCACAGTTATGATAAATGCCGTCGTAGATTTGATCTAGGTGATGCAGACTAT CTAAGATATCATGGAATGCAAGAGTTTGATCAGGCAATGCAACATCTTGAACAA 
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TAAGCTCCCTTGTTGGTGTCAATACTATTTACGGCAGCATCTAAACTAGATCC ACTACGTCTGATAGATTCTATAGTACCTTACGTTCTCAAACTAGTCCGTTACGTTGTAGAACTTCTT 
I^PGNNHSYOKCRRRFDLGOADYLRYHGMQEFDQAMGHLEE 

GCCTATGGTTTCATGACTTCTGAGCACCAGTATATATCACGGAAGGATGAAGGAGATCGGATCAT TGTCTTTGAGAGGGGAAACCTTGTTTTTGTATTCAACTTTCATTGGACTAACAGC 
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CGGATACCAAAGTACTGAAGACTCGTGGTC ATATAT AGTGCCTTCCTACTTCCTCTAGCCTAGTAACAGAAACTCTCCCCTTTGGAACAAAAACATAAGTTGAAAGTAACCTGATTGTCG 
AYGFHTSEHQY I SRKOEGDR I I VFERGNLVFVFNfHWTNS 

TATTCAGATTACCGAGTTGGCTGCTTCAAGTCAGGAAAGTACAAGATTGTTTTGGACTCCGATGATGGCTTG TTTGGAGGCTTCAACAGGCTTAGTCATGATGCCGAGCACTTCACCTTT 

ATAAGTCTAATGGCTCAACCGACGAAGTTCAGTCCTTTCATGTTCTAACAAAACCTGAGCCTACTACCGAACAAACCTCCGAAGTTGTCCGAATCAGTACTACGGCTCGTGAAGTGGAAA 2520 
YSDYRVGCFKSGKYK I VLOSDDGLF GGFNRLSHDAEHFTF 

GACGG6TGGTATGAT AACCGGCCTCGGTCC TTC ATGGTAT ATGC AC CATCTAGGACAGC AGTGCT CC ATGCTTTACTAGAAGATCAAGAGAATGAAGC AGAGAATGAAGTAGAAAGTGAA 
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CTGCCCACCATACTATTGGCCGGAGCCAGGAAGTACCA7ATACGTGGTAGATCCTGTCGTCACCAGGTACGAAATCATCTTCTACTTCTCTTACTTCGTCTCTTACTTCATCTTTCACTT 
DGWYDNRPRSFMVYAPSRTAVVHALVEOEENEAENEVESE 

BamH I Hinc II 

GTGAAACCAGCCTCCGGCTGAGATAGATATTTAGT AAGAGGATCCCCTAAAGCAGGA ATGGTTAACCTCTGCATC TGCATTGAACGACGTATATTGAGACTTGAATTCATTTCCTCCTCA 
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CACTTTGGTCGGAGGCCGACTCTATCTATAAATCATTCTCCTAGGGGATTTCGTCCTTACCAATTGGACACGTAGACGTAACTTGCTGCATATAACTCTGAACTTAACTAAACGACGAGT 
V K P A S G 

Ssp I Nsi I Nde I 

GGACACAGAATATTAATTCCAAGGCTCAAGGCAGAGATACACGCCATAAT GCATGATCATATGAAAGCTCCCCAACTTGTAAATCATTTAGCAAGCTGCGTGCACTCTGTAAATTATATG 
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CCTGTGTCTTATAATTAAGGTTCCGAGTTCCGTCTCTATGTGCGGT ATTACGTACTAGTATACTTTCGAGGGGTTGAACATTT ACT AAATCGTTCGACGCACGTGAGACATTTAATATAC 

.Sea I Nco I 

TAGTACTTTGGCAACTCACGTTATTATGGATACCATGGATGTCCGCTAGGAAAAATTTTGTGTATACGCCTACTAGGATTTTTAAATCTCG CATGTTCCACATAAAGTGCTGGTTGAATG 
ATCATGAAACCGTTCAGTGCAATAATACCTATGGTACCTACACGCGATCCTTTTTAAAACACATATGCGGATGATCCTAAAAATTTAGAGCGTACAAGGTGTATTTCACCACCAACTTAC 3 °°° 

Xmnl 

TTCCGCGACTATTTTTGAGTAAAATGATTGAAGTTATTCTTCACTTGGGCCTGTG AAAAAAAAAAAAAAAAAAA 
AACGCGCTGATAAAAACTCATTTTACTAACTTCAATAAGAAGTGAACCCGGACACTTTTTTTTTTTTTTTTTTT 
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Fig. 4. 



Nco t 

CTCTCTAACTTCTCAGCCAAATGGGACACTACACCATATCAGGA^TACGTTTTCCTTGTGCTCCACTCTGCA AATCTCA ATCTACCGGC TTCCATGGCTATCGGAGGACCTCCTCTTGCC 
GAGAGATTGAAG^ ' 1GCTTTACCCTGTGATGTGGTATAGTCCTTATGCAAAAGGAACACG AGGIGAGA^GT . . AGAGTTAGATGGCCGAAGGTACCGATAGCCTCCTGGAGGAGAACGG 

MGHYT I SG IRFPCAPLCKSQSTGFHGYRRTSSC 

TTTCCTT CAACTTCAAGGAGGCGTTTTCT AGGAGGGTCTTCTCTGGAAAGTCATCTCATGAATC TGACTCCTCAAATGTAATGGTC ACTGCTTCTAAAAGAGTCCTTCCTGATGGTCGGA 
AAAGGAAGTTGAAGTTCCTCCGCAAAAGATCCTCCCAGAAGAGACCTTTCAGTAGAGTACTTAGACTGAGGAGTTTACATTACCAGTCACGAAGATTTTCTCAGGAAGGACTACCAGCCT 

LSFNFKEAFSRRVFSGKSSHESDSSNVMVTASKRVLPDGR 

TTGAATGCTATTCTTCTTCAACAGATCAATTGGAAGCCCCTGGCACAGTTTCAGAAGAATCCCAGGTGCTTACTGATGTTGAGAGTCTCATTATGGATGATAAGATTG TTGAAGATGAAG 
AACTTACGATAAGAAGAAGTTGTCTAGTTAACCTTCGGGGACCGTGTCAAAGTCTTCTTAGGGTCCACGAATGACTACAACTCTCAGAGTAATACCTACTATTCTAACAACTTCTACTTC 

SSSTDQLEAPGTVSFESQVITDVESLIMDDK I VEDE 

Xmn t Hind III 

TAAATAAAGAATCTGTTCCAATGCGGGAGAC AGT TftCC ATCAGAAAAATTGGATCTAAACC AAGGTCCATTCCTCCACCCCGCAGAGGGCAAAGAAT ATATGACATAGATCCAAGCTTGA 
ATTTATTTCTTAGACAAGGTTACGCCCTCTGTCAATCGTAGTCTTTTTAACCTAGATTTGGTTCCAGGTAAGGAGGTGGGCCGTCTCCCGTTTCTTATATACTGTATCTAGGTTCCAACT 

VNKESVPMRETVSIRKJGSKPRSIPPPGRGORIYOIOPSL 

Hinc tl Nsi I 

CAGGCTTTCGTCAAC ACCTAGATTACCGGTATTC AC AGTACAAAAGACTCCGAGAAGAAATTGACAAGTATGAAGGTAGTCTGGATGCATTTTCTCGTGGCTATGAAAAGTTTGGTTTCT 
GTCCGAAAGCAGTTGTGGATCTAATGGCCAT AAGTGTCATGTTTTCTGAGGCTCTTCTTTAACTGTTCATACTTCCATC AGACCTACGTAAAAGAGCACCGATACTTTTCAAACCAAAGA 

TGFROHLOYRYSOYKRLREE I 0KYEG5LDAFSRGYEKFGF 

CACGCAGTGAAACAGGAATAAC TTATAGAGAGTGGGCACCAGGAGCTACGTGGGCTGCATTGATTGGAGATTTCAAT AACTGGAATCCTAATGC AGATGTCATGACTCAGAATGAGTGTG 
GTGCGTCACTTTGTCCTTATTGAATATCTCTCACCCGTGGTCCTCGATGCACCCGACGTAACTAACCTCTAAAGTTATTGACCTTAGGATTACGTCTACAGTACTGAGTCTTACTCACAC 

SRSETGl TYREWAPGATWAAL I GOFNNWNPNADVMTONEC 

Bgl II Nco I Xho t 

GTGTCTGGGAGATCTTTTTGCCGAATAATGC AGATGGTTC ACCACC AATTCCCCATGGTTCTCGAGTAAAGATACGCATGGATACTCCATCTGGCAACAAAGATTCTATTCCTGCTTGGA 
CACAGACCCTCTAGAAAAACGGCTTATTACGTCT ACCAAGTGGTGGTTAAGGGGTACCAAGAGC TCATTTCTATGCGTACCTATGAGGTAGACCGTTGTTTCTAAGATAAGGACGAACCT 

GVWE I FLPNNADGSPP ' PHGSRVK I RMDTPSGNKDS I PAW 

TCAAGTTCTCAGTTC AAGCACCAGGTGAACTCCCAT ATAATGGCAT ATACT ATGATCCTCCCGAGGAGGAGAAGTATGTGTTCAAAAATCCTCAGCCAAAGAGACCAAAATCACTTCGGA 
AGTTCAAGAGTCAAGTTCGTGGTCCACTTGAGGGTATATTACCG7ATATGATACTAGGAGGGCTCCTCCTCTTCATACACAAGTTTTTAGGAGTCGGTTTCTCTGGTTTTAGTGAAGCCT 

IKFSVQAPGELPYNG i YYDPPEEEKYVFKNPOPKRPKSLR^ 

Hind III 

TTTATGAGTCGCACGTTGGAATGAGTAGTACGGAGCCAGTAATT AAC ACATATGCCAACTTT AGAGATGATGTGCTTCCTCGCATCAAAAAGCTTGGCTAC AATGCTGTTCAGCTCATGG 
AAATACTCAGCGTGCAACCTTACTCATCATGCCTCGGTCATTAATTGTGTATACGGTTGAAATCTCTACTACACGAAGGAGCGTAGTTTTTCGAACCGATGTTACGACAAGTCGAGTACC 

I YESHVGMSSTEPV I NT YANFRDDVLPR I KKLGYNAVQLM 

CTATTCAAGAGC ATTCATATTATGCTAGT7TTGGGTATC ACGTCACAAACTTTTATGCAGCTAGCACCCGATTTGGAAC TCCTGATGAT TTAAAGTC TCTAATAGATAAAGCTCACGAGT 
GATAAGTTCTCCTAAGTATAATACGATCAAAACCCATAGTGCAGTGTTTGAAAATACGTCGATCCTCGGCTAAACCTTGAGGACTACTAAATTTCAGAGATTATCTATTTCGAGTGCTCA 

AIQEH5 yv A5FG v HV-NrYAASSRFGTPD0LKSLIOKAHE 

Nsi I 

TAGGTCTTCTTGTTCTCATGGATATTGTTCATAGCCATGCATCAACTAATACGTTGCATGGGCTGAATATGTTTGATGGTACGGATGGTCACTACTTTCACTCTGGACCACGGGGTCATC 
ATCCAGAAGAACAAGAGTACCTATAAC AAGTATCGGTACGT AGT T GATT ATGC AACCTACCCGACTTATACAAACTACC ATGCCTACCAGTGATGAAAGTGAGACCTGGTGCCCCAGTAG 

lgllvlmd: vhshastntldglnmfo -JL tqghyfhsgprgh 
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Fig.4 (Cont) 



1560 



ATTGGATCTGGGACTCTCCCCTTTTC AACTATGGGAGCTGGGAGGTTCTAAGGTTTCTTCTTTCAAATGCAAGGTOGTGGTTGGATGAGTACAAGTTTGATGGGTTCAGATTTGATGCGG 
TAACCTACACCCTGAGAGCGGAAAAGTTGATACCCTCGACCCTCCAAGATTCCAAAGAAGAAAGTTTACGTTCCACCACCAACCTACTCATGTTCAAACTACCCAAGTCTAAACTACCCC 

HWHWOSRLFNYCSWEVLRFLLSNARWVLOEYKFOGFRFDG 

TGACTTCAATGATGTACACCCATCATGG ATTGCAGGTAGATTTTACCGGCAACTACAATGAATACTTTGGATATGCAACTGATGTAGATGCTGTGGTTTATTTGATGCTCTTGAATGATA 
ACTGAAGTTACTACATGTGGGTAGTACCTAACGTCCATCTAAAATGGCCGTTCATGTTACTTATGAAACCTATACGTTGACTACATCTACGACACCAAATAAACTACGACAACTTACTAT 

VTSMMYTHHGLOVDFTGNYNEYFGYATDVDAVVYLMLLND 

TGATTCATGGTCTCTTCCCAGAGGCTGTCACCATTGGTGAAGATGTTAGTCGAATGCCAACAGTTTGCATTCCGGTTCAAGATGGTGGTGTTGGCTTTGATTATCGTCTCCACATGGCTG 

i . i . t i 1 'i ■ i ■ ■ i • 1 ■ i • 1 • 1 1 1 1 1 ■ I 1680 

ACTAAGTACCAGAGAAGGGTCTCCGACAGTGGTAACCACTTCTACAATCACCTTACGGTTG7CAAACGTAAGGCCAACTTCTACCACCACAACCGAAACTAATAGCAGAGGTGTACCGAC 

MIHGLFPEAVT I GEDVSGHPTVC tPVEDGGVGFD YRLHMA 

TTGCTGATAAATGGGTTGAGATTATTC AGAAGAGAGATGAAGATTGGAAAATGGGTGAC ATTGTACATATGCTGACCAACAGGCGGTGGTTGGAAAAGTGTGTTTCTTATGCTGAAAGTC 

, t ■ 1 i . 1 t 1 ' t « ' ■ ' ' — I — — i ' ( ' 1800 

AACGACTATTTACCCAACTCTAATAAGTCTTCTCTCTACTTCTAACCTTTTACCCACTGTAACATGTATACGACTGGTTGTCCGCCACCAACCTTTTCACACAAAGAATACGACTTTCAG 

VAOKWVE I I OK R"0 EDWKMGDI VHMLTNRRWLEKC VSYAES 

ATCACCAGGCCCTTGTTGCTGAC AAAACTATTCCATTTTCGCTGATGGAC^ 

TACTGGTCCGGGAACAACCACTGTTTTGATAACGTAAAACCGACTACCTGTTCCTATACATACTGAAGTACCGAGAACTGTCTGGTAGATGAGGAGAGTATCTAGCACCTCATCGTAACG 
HOOALVGOKT 1 AFVLMDKOHYDFHALDRPSTPLIDRGVAL 
Bel I Nco I 

ACAAAATGATCAGGCTTATTACC ATGGGATT AGGCGGAGAAGGATATTTGAATTTTATGGGAAATGAATTT Q 
TGTTTTACTAGTCCGAATAATGGTACCCTAATCCGCCTCTTCCTATAAACTTAAAATACCCTTTACTTAAACCTGTGGGGCTCACCTAACTAAAAGGTTCTCCACTAGATGTAGAAGGGT 

HKHI RL 1 TMGLGGEGYLNFhGNEFGHPEWIOFPRGDLHLP 

EcoR V Bel I 

CTGGTAAATTTGTTCCTGGGAACAATTACAGTTATGATAAATGCCGGCGTAGGTTTGATCTAGGCAATTCAAAGCATCTGACATATCATGGAATGCAAGAGTTTGATCAAGCAA TTCAGC 

, | , I, ^ i .. J ....,.-. ) .— ) t i I. | i ■ ■ ' ..■ * 1. 1 .1 \ i i ■ ~....|. 2 160 

CACCATTTAAACAAGGACCCTTGTTAATGTCAATACTATTTACGGCCGCATCCAAACTAGATCCGTTAAGTTTCGTAGACTCTATACTACCTTACGTTCTCAAACTAGTTCGTTAAGTCC 

SGKFVPGNNYSYDKCRRRFDLGNSKHLRYHGMOEFDOA I Q 

ATCTTGAAGAACCCTATGGTTTCATGACTTCTGAGCACCAATACATATCACGGAAGGATGAAAGGGATCGGATCATTGTCTTCGAGAGGGGAAACCTC GTTTTTGTATTCAATTTTCATT 

I,,, | ) i | i i ■ , j . . -_ . — - - t * * 1 1 1 1 " i 2280 

TAGAACTTCTTCGGATACCAAAGTACTGAAGACTCGTGGTTATGTATAGTGCCTTCCTACTTTCCCTAGCCTAGTAACAGAAGCTCTCCCCTTTGGAGCAAAAACATAAGTTAAAAGTAA 

HLEEAYGFMTSEHOY ISRKOERORI I VFERGNLVFVFNFH 

GGACTAGCAGCTATTCGGATTACCGAGTTCGCTGCTTAAAGCCAGGAAAGTACAAGATAGTCTTGGATTCAGATGATCCTTTGTTTCGA 

CCTGATCGTCGATAAGCCTAATGGCTCAACCGACGAATTTCGGTCCTTTCATGTTCTATCAGAACCTAAGTCTACTAGGAAACAAACCTCCGAAACCGTCCGAATCAGTACTACGTCTCG 

v T~S~ SYSOYRVGCLKPGKYKIVLDSDDPLFGGFGRLSHDAE 

ACTTCACCTTTGAAGGGTGGTACGATAACCGGCCTCCATCCTTCATGGTGTACACACCATGTACAACACCAGTGGTCTATGCTTTAGTGGAGGATGA AGTGGAGAATGAATTGGAACCTG 

! | ! ) ) i | ( _.. . - j . . i _ , ..^ .... i ... ,i . i ■ i * ■ iii 2520 

TGAAGTCGAAACTTCCCACCATGCTATTGGCCGGAGCTAGGAAGT ACCACATGTGTGGTAC ATCTTGTCGTCACCAGATACGAAATCACCTCCTACTTCACCTCTTACTTAACCTTGGAC 

HFSFEGWYONRPRSFMVYTPCRTAVVYALVEDEVENELEP 

TCGCCGGTTAAGATATATCTTAAC AACAGGTTCTGAAGC AGGAATGCCATT ATTGATCTTCCTATGTT 



AGCGGCCAATTCTATATAGAATTGTTGTCCAAGACTTCGTCCTTACGGTAATAACTAGAAGGATACAA 
V A G 
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Fig. 5. 

4*60 /70 «-80 r90 HOO 4*110 4-120 

125*94. seq TAGTTTTGGGTACCATGTC ACAAACTTTTTTGCACCTAGCAGCCGATTTGGAACTCCTGATGATTTGAAG 

TAGTTTTGGGTA CA GTC ACAAACTTTT TGCA CTAGCAGCCGATTTGGAACTCCTGATGATTT AAG 
1 16. seq TAGTTTTGGGTATCACGTCACAAACTTTTATGCAGCTAGCAGCCGATTTGGAACTCCTGATGATTTAAAG 

M140 ^1 150 ^1 160 M170 <-1180 M 190 ^1200 

4-130 fHO ^150 H60 4-170 ^180 4-190 

125*94. seq TCTTTAATAGATAAAGCTCATGAGTTAGGGCTGCTTGTTCTCATGGATATTGTTCATAGCCATGCGTCAA 

TCT TAATAGATAAAGCTC A GAGTTAGG CT CTTGTTCTCATGGAT ATTGTTCATAGCCATGC TCAA 
1 16. seq TCTCTAATAGATAAAGCTCACGAGTTAGGTCTTCTTGTTCTCATGGATATTGTTCATAGCCATGCATCAA 

*1210 M220 ^1230 M240 M250 ^1260 4 -1270 

^200 ^210 *220 ^230 ^240 ^250 4-260 

125*94. seq ATAATACGTTGGATGGGCTGAACATGTTTGATGGTACGGATAGTCACTACTTCCACTCCGGATCACGGGG 
TAATACGTTGGATGGGCTGAA ATGTTTGATGGTACGGAT GTCACTACTT CACTC GGA CACGGGG 
1 16. seq CTAATACGTTGGATGGGCTGAATATGTTTGATGGTACGGATGGTCACTACTTTCACTCTGGACCACGGGG 

M280 M290 *-1300 *1310 M320 *-1330 *1340 

t-270 ^280 4-290 4\300 4-310 4-320 ^330 

125*94. seq TCATCATTGGTTGTGGGACTCTCGCCTTTTCAACTATGGAAGCTGGGAGGTGCTAAGATTTCTTCTTTCA 

TCATCATTGG TGTGGGACTC CGCCTTTTC AACTATGG AGCTGGGAGGT CTAAG TTTCTTCTTTCA 
1 16. seq TC ATC ATTGGATGTGGGACTCCCGCCTTTTC AACTATGGGAGCTGGGAGGTTCTAAGGTTTCTTCTTTCA 

<-1350 ^1360 ^1370 M380 M390 M400 *1410 

^340 f350 4-360 ^370 ^380 ^390 ^400 

125*94. seq AATGCAAGATGGTGGTTGGAAGAGTACAGGTTTGATGGTTTTAGATTTGATGGGGTGACTTCCATGATGT 

AATGCAAG TGGTGGTTGGA GAGTACA GTTTGATGG TT AGATTTGA GGGGTGACTTC ATGATGT 
1 16. seq AATGCAAGGTGGTGGTTGGATGAGTAC AAG TTTGATGGGTTC AG ATTTG AC GGGGTGACTTC AATGATGT 

*-1420 ^1430 *1440 M450 M460 *1470 *1480 

^410 ^420 4-430 f-440 f450 4-460 4-470 

125*94. seq ACACTCCCCATGGGTTGCAGGTAGCTTTTACTGGCAACTACAATGAGTACTTTGGATATGCAACTGATGT 

ACAC C CATGG TTGCAGGTAG TTTTAC GGCAACTACAATGA T ACTTTGGATATGCAACTGATGT 
1 16. seq AC AC C C AT C ATG G ATTG C A GGT AG ATTTT AC CGGCAACT AC AATGAAT ACTTTGGATATGCAACTGATGT 

M490 M500 ^1510 *1520 M530 *1540 *-1550 

4^480 ^490 4"500 4-510 ^520 ^530 4*540 

125*94. seq AGATGCTGTGATTTATTTGATGCTTGTGAATGATATGATTCACGGTCTTTTCCCTGAGGCTGTTACCATT 

AGATGC'TGTG TTTATTTGATGCT TGAATGATATGATTCA GGTCT TTCCC GAGGCTGT ACCATT 
1 16. seq AG AT GCTGT GGT TT ATTTG ATGCTGTTGAATGATATGATTCATGGTCTC TTCCC AGAGGCTGTC ACCATT 

M560 ^1570 *1580 M590 M600 M610 *-1620 

<*50 +560 +570 4-580 *590 *600 *610 

125*94. seq GGTGAAGATGTTAGCGGAAAGCCAACATTTTGC ATTCCAGTGGAAGATGGTGGTGTTGGATTTGATTACC 

GGTGAAGATGTTAG GGAA GCCAACA TTTGCATTCC GT GAAGATGGTGGTGTTGG TTTGATTA C 
1 16. seq GGTGAAGATGTTAGTGGAATGCCAACAGTTTGCATTCCGGTTGAAGATGGTGGTGTTGGCTTTGATTATC 

^1630 ^1640 M650 M660 ^1670 ^1680 ^1690 

^620 €630 ^640 f€50 ^660 ^670 *680 

125*94. seq GTCTCC ACATGGCCATTGCCGATAAATGGATTGAGATTCTTAAGAAGAGAGATGAGGACTGGAAAATGGG 

GTCTCCACATGGC TTGC GATAAATGG TTGAGATT TT AGAAGAGAGATGA GA TGGAAAATGGG 
1 16. seq GTCTCC AC ATGGCTGTTGCTGATAAATGGGTTGAGATT ATT C AGAAGAGAGATGA AG ATTGGAAAATGGG 

M700 VI 7 10 ^1720 *-1730 *1740 ^1750 *1760 

*690 <r700 *7)0 4-720 4-730 /740 4-750 

125*94. seq TGAC ATTGTGCATAC ACTC ACCAACAGAAGGTGGTTGGAAAAATGTGTTGCTTATGCTGAAAGTCATGAC 

TGACATTGT CATA CT ACCAACAG GGTGGTTGGAAAA TGTGTT CTTATGCTGAAAGTCATGAC 
1 16. seq TGACATTGTACATATGCTGACCAACAGGCGGTGGTTGGAAAAGTGTGTTTCTTATGCTGAAAGTCATGAC 

*1770 M780 ^1790 M800 *1810 M820 ^ISSO 

4-760 €770 4^780 ^790 4-800 4-810 4-820 

125*94. seq C AAGCTCTTGTTGGTGACAAAACTATTGCATTTTGGCTGATGGACAAGGACATGTACGACTTCATGGCTC 

CA GC CTTGTTGGTGAC AAAACTATTGCATTTTGGCTGATGGACAAGGA ATGTA GACTTCATGGCTC 
1 16. seq C AGGCC CTTGTTGGTGAC A A AACT AT TGC ATT TTGGCTG AT GGACAAGG AT ATGT ATG ACTTC ATG GCTC 

M840 M850 *-1860 M870 M880 ^1890 *-1900 

4-830 4^840 4-850 4-86O 4-870 4-88O 4-890 

125*94. seq GTGAC AGACC ATCTACTCCTCTTATAGATCGTGGAAT AGCATTGCACAAAATGATCAGGCTTATTACCAT 
TGACAGACCATCTAC CCTCT ATAGATCGTGGA T AGCATTGCACAAAATGATCAGGCTTATTACCAT 
1 16. seq TTGAC AGACC ATCTACCCCTCTC ATAGATCGTGGAGT AGCATTGCACAAAATGATCAGGCTTATTACCAT 

*1910 *-1920 ^1930 M940 M950 M960 ^1970 

*900 4-910 4-920 4^930 4*940 4^950 4-960 

125*94, seq GGGCTTAGGCGGAGAAGGATATTTGAATTTTATGGGAAATGAATTTGGACATCCTGAGTGGATTGATTTT 

GGG TTAGGCGGAGAAGGATATTTGAATTTTATGGGAAATGAATTTGGACA CC GAGTGG ATTG ATTTT 
1 16. seq GGGATTAGGCGGAGAAGGAT ATTTGAATTTTATGGGAAATGAATTTGGACACCCCGAGTGGATTGATTTT 

M980 *-1990 ^2000 *-2010 ^2020 ^2030 *2040 
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Fig. 5 (Cont). 

^970 +980 +990 *1000 ^1010 ^1020 ^1030 

125*94. seq CCAAGAGGGGATCGACATCTGCCCAATGGTAAAGTAATTCCAGGGAACAACCACAGTTATGATAAATGCC 

CCAAGAGG GATC ACATCT CCCA TGGTAAA T TTCC GGGAACAA ACAGTTATGATAAATGCC 
1 16. seq CCAAGAGGTGATCT AC ATCTTCCCAGTGGTAAATTTGTTCCTGGGA AC AATT ACAGTTATGATAAATGCC 

^2050 *-2060 *2070 <-2080 *2090 ^2100 *-2110 

H040 ^1050 <-1060 H070 *1080 *-1090 ^1100 

125*94. seq GTCGTAGATTTGATCTAGGTGATGCAGACTATCTAAGATATCATGGAATGCAAGAGTTTGATCAGGCAAT 

G CGTAG TTTGATCTAGG AT CA A ATCT AGATATCATGGAATGCAAGAGTTTGATCA GCAAT 
1 16. seq GGCGTAGGTTTGATCTAGGC AATTCAAAGCATCTGAGATATCATGGAATGCAAGAGTTTGATCAAGCAAT 

^2120 ^2130 ^2140 ^2150 *2160 «-2170 *2180 

*-1110 ^1120 H130 ^-1 140 ^1150 *-1160 ^1170 

125*94. seq GC AAC ATCTTGAAGAAGCCTATGGTTTCATGACTTCTGAGCACCAGTATATATCACGGAAGGATGAAGGA 

CA CATCTTGAAGAAGCCTATGGTTTCATGACTTCTGAGCACCA TA AT ATCACGGAAGGATGAA G 
116. seq TC AGC ATCTTGAAGAAGCCTATGGTTTCATGACTTCTGAGCACCAATACATATCACGGAAGGATGAAAGG 

*-2190 *-2200 *2210 *2220 *2230 *-2240 *2250 

^1180 ^1190 <-1200 *1210 ^1220 «-1230 *-1240 

125*94. seq GATCGGATC ATTGTCTTTGAGAGGGGAAACCTTGTTTTTGTATTCAACTTTCATTGGACTAACAGCTATT 

GATCGGATC ATTGTCTT GAGAGGGGAAACCT GTTTTTGTATTCAA TTTCATTGGACTA CAGCTATT 
116. seq GATCGGATC ATTGTCTTCG AGAGGGGAAACCTC GTTTTTGT ATT CAATTTTCATTGGACT AGC AGC T ATT 

*2260 ^2270 *2280 *2290 ^2300 ^2310 *2320 

^1250 ^1260 ^1270 «-1280 H290 ^1300 ^1310 

125*94. seq C AGATTACCGAGTTGGCTGCTTCAAGTCAGGAAAGTACAAGATTGTTTTGGACTCGGATGATGGCTTGTT 

C GATT ACCGAGTTGGCTGCTT AAG CAGGAAAGTACAAGAT GT TTGGA TC GATGAT TTGTT 
1 16. seq CGGATTACCGAGTTGGCTGCTTAAAGCCAGGAAAGTACAAGATAGTCTTGGATTCAGATGATCCTTTGTT 

*-2330 *2340 ^2350 *2360 ^2370 *2380 ^2390 

^1320 <r1330 ^1340 H350 ^1360 ^1370 ^1380 

125*94. seq TGGAGGCTTCAACAGGCTTAGTCATGATGCCGAGCACTTCACCTTTGACGGGTGGTATGATAACCGGCCT 

TGGAGGCTT CAGGCTTAGTCATGATGC GAGCACTTCA CTTTGA GGGTGGTA GATAACCGGCCT 
116. seq TGGAGGCTTTGGCAGGCTTAGTC ATGATGCAGAGCACTTCAGCTTTGAAGGGTGGTACGATAACCGGCCT 

^■2400 ^2410 ^2420 *2430 *2440 ^2450 ^2460 

^1390 ^1400 f1410 ^1420 *-1430 *-1440 ^1450 

125*94. seq CGGTCCTTCATGGTATATGCACCATCTAGGACAGCAGTGGTCCATGCTTTAGTAGAAGATGAAG 

CG TCCTTCATGGT TA CACCAT TAG ACAGCAGTGGTC ATGCTTTAGT GA GATGAAG 
116. seq CGATCCTTCATGGTGTACACACCATGTAGAACAGCAGTGGTCTATGCTTTAGTGGAGGATGAAG 

*-2470 ^2480 ^2490 ^2500 **2510 *2520 ^2530 
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Fig.6. 

«-10 *2Q *30 ^0 ^50 ^60 «-70 

125-94. pro SrGYHVTNFFAPSSRFGTPDDLKSL I DKAHELGLLVLMD I VHSHASNNTLDGLNMFDGTDSHYFHSGSRG 
SFGYHVTNF: A: SSRFGTPDDLKSL I DKAHELGLLVLMD I VHSHAS. NTLDGLNMFDGTD: HYFHSG: RG 
1 16. pro SFGYHVTNFYAASSRFGTPDDLKSL I DKAHELGLLVLMD I VHSHAS TNTLDGLNMFDGTDGHYFHSGPRG 
*-370 *380 *-390 *400 *-410 *-420 *-430 

*80 «-90 «r100 *110 *-120 *-130 *-140 

125-94. pro HHWLWDSRLFNYGSWEVLRFLLSNARWWLEEYRFDGFRFDGVTSMMYTPHGLQVAFTGNYNEYFGYATDV 
HHW: WDSRLFNYGSWEVLRFLLSNARWWL: EY: FDGFRFDGVTSMMYT. HGLQV. FTGNYNEYFGYATDV 
1 16. pro HHWMWDSRLFNYGSWEVLRFLLSNARWWLDEYKFDGFRFDGVTSMMYTHHGLQVDFTGNYNEYFGYATDV 

*-450 *460 *470 M80 M90 *500 

«M50 «-160 «-170 «-180 r190 «-200 f210 

125-94. pro DAV I YLML VNDIi I HGLFPEAVT I GEDVSGKPTFC I PVEDGGVGFDYRLHMA I ADKWI E I LKKRDEDWKMG 
DAV: YLML: NDM I HGLFPEAVT I GEOVSG. PT C I PVEDGGVGFDYRLHMA: ADKW: El: : KRDEDWKMG 
1 16. pro DAVVYLMLLNDM I HGLFPEAVT I GEDVSGMPTVC I PVEDGGVGFDYRLHMAVADKWVE I 1 QKRDEDWKMG 
^510 *520 *-530 *540 ^550 ^560 ^570 

^220 *230 *240 ^250 ^260 ^270 ^280 

125-94. pro D I VHTLTNRRWLEKCVAYAESHDQALVGDKT I AFWLMDKDMYDFMARDRPSTPL I DRG 1 ALHKM I RL I TM 
DIVH LTNRRWLEKCV: Y AESHDQALVGDKT I AFWLMDKOMYDFMA DRPSTPL I DRG: ALHKM I RL I TM 
1 16. pro D I VHMLTNRRWLEKCVSY AESHDQALVGDKT I AFWLMDKDMYDFMALDRPSTPL I DRGV ALHKM I RL I TM 
*-580 ^590 *600 *610 *620 *630 *640 

«-290 *-300 *310 *320 *330 ^340 *-350 

125-94. pro GLGGEGYLNFMGNEFGHPEWI DFPRGDRHLPNGKV I PGNNHSYDKCRRRFDLGDADYLRYHGMQEFDQAM 
GLGGEGYLNFMGNEFGHPEWI DFPRGD HLP: GK : PGNN. SYDKCRRRFDLG: : . . LRYHGMQEFDQA: 
1 16. pro GLGGEGYLNFMGNEFGHPEWI DFPRGDLHLPSGKFVPGNNYSYDKCRRRFDLGNSKHLRYHGMQEFDQA I 
*650 *660 *670 *680 ^690 ^700 ^710 

«-360 «-370 ^380 *390 ^400 *410 c420 

125-94. pro QHLEEAYGFMTSEHQY I SRKDEGDR I I VFERGNLVFVFNFHWTNSYSDYRVGCFKSGKYK I VLDSDDGLF 
QHLEEAYGFMTSEHQY I SRKDE DR I I VFERGNLVFVFNFHWT: SYSDYRVGC: K: GKYK I VLDSDD LF 
1 16. pro QHLEEAYGFMTSEHQY I SRKDERDR I I VFERGNLVFVFNFHWTSSYSDYRVGCLKPGKYK I VLDSDDPLF 
*720 *730 *740 *-750 *-760 *770 ^780 

*-430 c440 *-450 «-460 ^470 

125-94. pro GGFNRLSHDAEHFTFDGWYDNRPRSFMVYAPSRTAVVHALVEDEENEAENEVES 
GGF. RLSHDAEHF: F: GWYDNRPRSFMVY: P. RTAVV. ALVEDE : : . : V. : 
1 16. pro GGFGRLSHDAEHFSFEGWYDNRPRSFMV YTPC RTAVV Y ALVEDE VENEVEPV AG 
*-790 *-800 *-810 *-B20 *-830 
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Fig.9. 



.Bel I Ncol 



ATGGACAAGGATATGTATGACTTCATGGCTCTTGACAGACCATCTACTCCTCTCATAGATCGTGGAGTAGCATTGCACAAAATGATCAGGCTTATTACCA— 

I ■ I " ' ' ' ' 11 1 < ' ' 1 ' I ■ I 100 

7ACCTGTTCCTATACATACTGAAGTACCGAGAACTGTCTGGTAGATGAGGAGAGTATCTAGCACCTCATCGTAACGTGTTTTACTAGTCCGAATAATGGT 

M0K0MYDFMALDRPS7PL 1DRGVALHKM I R L ! T 

TGGGATTAGGCGGAGAAGGATATTTGAATTTTATGGGAAATGAATTTGGACACCCCGAGTGGATTGATTTTCCAAGAGGTGATCTACATCTTCCCAGTGG 

■ 1 i i 1 ' ' ' 1 1 1 ' 1 ' 1 ' 1 < 200 

ACCCTAATCCGCCTCTTCCTATAAACTTAAAATACCCTTTACTTAAACCTGTGGGGCTCACCTAACTAAAAGGTTCTCCACTAGATGTAGAAGGGTCACC 

MGLGGEGYLNFMGNEFGHPEWI DFPRGOLHLPSG 

: EcoR V Bd I 

TAAATTTGTTCCTGGGAACAATTACAGTTATGATAAATGCCGGCGTAGGTTTGATCTAGGCAATTCAAAGCGTCTGAGATATCATGGAATGCAAGAGTTT 

1 i 1 l ■ ■ ■ 1 ' 1 1 l ■ 1 ' I » I 300 

ATT7AAACAAGGACCCTTGTTAATGTCAATACTATTTACGGCCGCATCCAAACTAGATCCGTTAAGTTTCGCAGACTCTATAGTACCTTACGTTCTCAAA 

KFVPGNNYSYDKCRRRFDLGNSKRLRYHGMGEF 

GATCAAGCAATTCAGCATCTTGAAGAAGCCTATGGTTTCATGACTTCTGAGCACCAATACATATCACGGAAGGATGAAAGGGATCGGATCATTGTCTTCG 

■ I t 1 1 < I 1 I 1 V 400 

CTAGTTCGTTAAGTCGTAGAACTTCTTCGGATACCAAAGTACTGAAGACTCGTGGTTATGTATAGTGCCTTCCTACTTTCCCTAGCCTAGTAACAGAAGC 

OOA I QHLEEAYGFM7SEHQYI SRKOEROR I 1VF 

AGAGGGGAAACCTCGTTTTTGTATTCAATTTTCATTGGACTAGCAGCTATTCGGATTACCGAGTTGGCTGCTTAAAGCCAGGAAAGTACAAGATAGTCTT 

ilit ■ I ■ t ■ ■ ' I ' ■ ' ■ \ ■ t ■ 1 1 ' I " i I 500 

TCTCCCCTTTGGAGCAAAAACATAAGTTAAAAGTAACCTGATCGTCGATAAGCCTAATGGCTCAACCGACGAATTTCGGTCCTTTCATGTTCTATCAGAA 

ERGN LVFVFNFHWTSSYSDYRVGCLKPGKYK 1 VL 

GGATTCAGATGATCCTTTGTTTGGAGGCTTTGGCAGGCTTAGTCATGATGCAGAGCACTTCAGCTTTGAAGGGTGGTACGATAACCGGCCTCGATCCTTC 

. I . l I 1 I 1 1 ■ 1 ' V 600 

CCTAAGTCTACTAGGAAACAAACCTCCGAAACCGTCCGAATCAGTACTACGTCTCGTGAAGTCGAAACTTCCCACCATGCTATTGGCCGGAGCTAGGAAG 

D5 0 DPLFGGFGRLSHDAEHFSFEGWY0NRP RSF 

ATGGTGTACACACCATGTAGAACAGCAGTGGTCTATGCTTTAGTGGAGGATGAAGTGGAGAATGAAGTGGAACCTGTCGCCGGTTAAGATATATCTTAGC 

— h 1 ■ t . h . ) ■ i . 1 i ' i 1 1 i 1- 700 

TACCACATGTGTGGTACATCTTGTCGTCACCAGATACGAAATCACCTCCTACTTCACC7CTTACTTCACCTTGGACAGCGGCCAATTCTATATAGAATCG 

MVYTPCRTAVVYALVEDEVENEVEPVAG. 

AACAGGTTCTGAAGCAGGAATGCCATTATTGATCTTCCTATGTGCATCTGCGTTGAACGAAATATATTGAGCCTATAATTTGATGTCACGGTCCTTGCAG 

) ■ i 1 i > I ' 1 ' V 800 

TTGTCCAAGACTTCGTCCTTACGGTAATAACTAGAAGGATACACGTAGACGCAACTTGCTTTATATAACTCGGATATTAAACTACAGTGCCAGGAACGTC 

ATTTCCATCCTGGTTCTTGGTATTTTGTTGTCATGATAAACATAATCAAAGACCAATAGGAAACGCAGGGTTACATGCTAGCTTCCATCATCATAGGGAG 

1 1 . 1 1 1 ■ 1 i I i l ■ H . ■ ■ t ■ ■ ■ ■ V 900 

TAAAGGTAGGACCAAGAACCATAAAACAACAGTACTATTTGTATTAGTTTCTGGTTATCCTTTGCGTCCCAATGTACGATCGAAGGTAGTAGTATCCCTC 

Sac I 

CTCAGACCTCCTAAACCATAAATCTTCAAGCTGCCTGCGTTCGGTAGTATGTTATGTGGTACTTTGCAATCTTAAATTATCATGATCGCTGTGGATGCTA 

i 1 ■ I ■ i I 1 V 1000 

GAGTCTGGAGGATTTGGTATTTAGAAGTTCGACGGACGCAAGCCATCATACAATACACCATGAAACGTTAGAATTTAATAGTACTAGCGACACCTACGAT 



ACTATGACAATTTTGTATATA7GCC AACGAGGATTTTAAGTTTTAAAAAAAAAACAAAAAAAATCCATG 

' 1 t ■ i t ■ 1 ' 1 1 ■» 1069 

TGATACTGTTAAAACATA7AT ACGGTTGCTCCTAAAATTCAAAATTTTTTTTTTGTTTTTTT TAGGTAC 
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Fig. 10. 



p la ' Kpn I 

TATGGATTGACATCGATAATACGACTCACTATAGGGATTTTTTTTTTTTTTTTTTTTTGTAGTTTTGGGTACCATGTCA CAAACTTTTTTGCACCTAGCA 
ATACCTAACTGTAGCTATTATGCTGAGTGATATCCCTAAAAAAAAAAAAAAAAAAAAACATCAAAACCCATGGTACAGTGTTTGAAAAAACGTGGATCGT 

5FGYHVTNFFAPS 

GCCGATTTGGAACTCCTGATGATTTGAAGTCTTT AATAGATAAAGCTCATGAGTTAGGGCTGCTTGTTCT CATGGATATTGTTC ATAGCCATGCGTCAAA 

'' ' ' 1 ( - ■ ■ . j . i i . r i — , i | i ,., . i , I , i .... | t | . ortfj 

CGGCTAAACCTTGAGGACTACTAAACTTCAGAAATTATCTATTTCGAGTACTCAATCCCGACGAACAAGAGTACCTATAACAAGTATCGGTACGCAGTTT 
SRFGTPDOLKSL I0KAHELGLLVLM0I VHSHASN 

TAATACGTTGGATGGGCTGAACATGTTTGATGGTACGGATAGTCACTACT TCCACTCCGGATCACGGGGTCATCATTGGTTGTGGGACTCTCGCCTTTTC 

' 11 ' t ■ 1 ■ — ■ — — H ■ " ' 1 " ' ■ ■ ■ !■ — i < ' ■ - . + -■ — f - ■■ ♦ .. ... . j j ».._.,■..— + oaq 

ATTATGCAACCTACCCGACT TGTACAAACTACCATGCCTATCAGTGATGAAGGTGAGGCCTAGTGCCCCAGTAGTAACCAACACCCTGAGAGCGGAAAAG 



ntldglnmfdgtdshyfhsgsrghhwlwdsr 



L F 



AACTATGGAAGCTGGGAGGTGCTAAGATTTCTTCTT TCAAATGCAAGATGGTGGTTGGAAGAGTACAGGTTTGATGGTTTTAGATTTGATGGGGTGACTT 

' 1 1 1 ' 1 i ... i i - — i i i i i i i , t , i|Qo 

TTGATACCTTCGACCCTCCACGATTCTAAAGAAGAAAGTTTACGTTCTACCACCAACCTTCTCATGTCCAAACTACCAAAATCTAAACTACCCCACTGAA 

NYGSWEVLRFLLSNARWWLEEYRFDGFRFDGVT 

Nco I Sea I 

CCATGATGTACACTCCCCATGG GTTGCAGGTAGCTTTTACTGGCAACTACAATGAGTACTTTGGATATGCAACTGATGTAGATGCTGTGATTTATTTGAT 

1 1 • 1 1 1 ' 1 ' ' ' 1 1 I 1 . i ■ i ■ i i i h t 500 

GGTACTACATGTGAGGGGTACCCAACGTCCATCGAAAATGACCGTTGATGTTACTCATGAAACCTATACGTTGACTACATCTACGACACTAAAT AAACTA 

SMflYTPHGLOVAFTGNYNEYFGYATDVDAV I YLM 

GCTTGTGAATGATATGATT CACGGTCTTTTCCCTGAGGCTGTTACCATTGGTGAAGATGTTAGCGGAAAGCCAACATTTTGCATTCCAGTGGAAGATGGT 

I 1 1 1 1 ' ' 1 1 ' 1 ' ■ I ' !■ ■ ' I — ■ > ■ ' i i i 600 

CGAACACTTACTAT ACTAAGTGCCAGAAAAGGGACTCCGACAATGGTAACCACTTCTACAATCGCCTTTCGGTTGTAAAACGTAAGGTCACCTTCTACCA 

L V N D M I HGLFPEAVT I GEDVSGKPTFC 1 PVEDG 

GGTGTTGGATTTGATTACCGTCTCCACATGGCCATTGCCGATAAATGGATTGAGATTCTTAAGAAGAGAGATGAGGACTGGAAAATGGGTGACATTGTGC 
CCACAACCTAAACT AATGGCAGAGGTGTACCGGT AACGGCTATTTACCTAACTCTAAGAATTCTTCTC TCTACTCCTGACCTTTTACCCACTGTAACACG 7 °° 

GVGFDYRLHMAIADKWIEILKKROEDWKMGDIV 

ATACACTCACCAACAGAAGGTGGTTGGAAAAATGTGTTGCTTATGCTGAAAGTCATGACCA AGCTCTTGTTGGTGACAAAACTATTGCATTTTGGCTGAT 
TATGTGAGTGGTTGTCTTCC ACCAACCTTTTTAC AC AACGAATACGACTTTCAGTACTGGTTCGAGAACAACCACTGTTTTGATAACGTAAAACCGACTA 8 °° 

HTLTN RRWL£KCVAYAESHDOALVGDKT IAFWLM 

Bel I Nco I 

GGACAAGGACATGTACGACTTC ATGGCTCGTGACAG ACCATCTACTCCTCTTAT AGATCGTGGAATAGCA TTGCACAAAATGATCAGGCTTATTACCATG 
CCTGTTCCTGTACATGCTGAAGT ACCGAGCAC TGTCTGGT AGATGAGGAGAATATCTAGCACCTTATCGT AACGTGTTT T ACTAGTCCGAATAATGGTAC 9 °° 

DKDMYOFMARDRPSTPLIORGIALHKMIRLITM 

GGCTTAGGCGGAGAAGGATATT TGAATT TT ATGGGAAATGAATTTGGACATCCTGAGTGGATTGATTTTCCAAGAGGGGATCGACATCTGCCCAATGGTA 

II ' ' 1 ■ 1 1 — «■■■■» -* if ( .... t — i | , , t , . „ . ,. | , , ,„ . ,. | JOOO 

CCGAA TCCGCCTCTTCCT AT AAAC TT AAAATACCCTTT AC TTAAACCTGTAGGACTCACCTAACTAAAAGGTTCTCCCCTAGCTGT AGACGGGTTACCAT 
GLGGEGYLNFMG NEFGHPEWIDFPRGDRHLPNG 
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Fig. 10 (Cont). 

w \ / JEcoRV pell 

AAGTAATTCCAGGGAACAACCACAGTTATGATAAATGCCGTCGTASATTTGATCTAGGTGAT6CAGACTATCTAAGATATCATGGAATGCAAG ACTTTGA 

ttcattaaggtcccttgttggtgtcaata^attIacggcagcatctaaactagatccactacgtctgaIagattctatagtaccttacgttctcaaacI "°° 

X V I P G N N H S Y 0 K C R R R F D L G D A 0 Y L R Y H G n 0 E F D 

TCAGGCAATGCAACATCTTGAAGAAGCCTATGGTTTCATCACTTCTGAGCACCAGTATATATCACGGAAGGATGAAGGAGATCGGATC ATTGTCTTTGAG 
AGTCCGTTACGTTGTAGAACTTCTTCGGATACCAAAGTACTGAAGACTCGTGGTCATATATAGTCCCTTCCTACTTCCTCTAGCCTAGTiACAGAAACTC ,2 °° 
QAMQHLEEAYGFMTSEHOY I SRKDEGOR | | VFE 

AGGGGAAACCTTGTTTTTGTATTCAACTTTCATTGGACTAACAGCTATTCAGATTACCGAGTTGGCTGCTTCAAGTCAGGAAAGTACAAGATTGTTTTGG 
TCCCCTTTGGAACAAAAACATAAGTTGAAAGTAACCTGATTGTCGATAAGTCTAATGGCTCAACCGACGAAGTTCAGTCCTTTCATGTTCTAACAAAACC ^ 

RGNLVFVFNFHWTNSYSDYRVGCFKSGKYK I VL 

ACTCGGATGATGGCTTGTTTGGAGGCTTCAACAGGCTTAGTCATGATGCCGAGCACTTCACCTTTGACCCGTGGTATGATAACCGGCCTCGGT CCTTCAT 
TCAGCCTACTACCGAACAAACCTCCGAAGTTGTCCGAATCAGTACTACGGCTCGTGAAGTGGAAACTGCCCACCATACTATTGGCCGGAGCCAGGAACTA ^ 

DSODGLFGG FNRLSHOAEHFTFOGWYONRPRSFM 

GGTATATGCACCATCTAGGACAGCAGTGGTCCATGCTTTAGTAGAAGATGAAGAGAATGAAGCAGAGAATGAAGTAGAAAGTGAAGTGAAACC AGCCTCC 
CCATATACGTGGTAGATCCTGTCGTCACCAGGTACGAAATCATCTTCTACTTCTCTTACTTCGTCTCTTACTTCATCTTTCACTTCACTTTGGTCGGAGG ,S °° 

VYAPSR TAVVHALVEDEENEAENEVESEVKPAS 
BamH I Hlnc II 

ggctgagatagatatttagtaagaggatcccctaaagcaggaatggtt'aacctgtgcatctgcattgaacgacgtat attgagacttgaattgatttgct 

CCGACTCTATCTATAAATCATTCTCCTAGGGGATTTCGTCCTTACCAATTGGACACGTAGACGTAACTTGCTGCATATAACTCTGAACTTAACTAAACGA 18 °° 



Ssp I 



Nsll 
Bell 



gctcaggacacagaatattaattccaaggctcaaggcagagatacacgccataatgcat'gatcatatgaaagctccccaacttgtaaatca tttagcaag 

CGAGTCCTGTGTCTTATAATTAAGGTTCCGACTTCCGTCTCTATGTGCGGTATTACGTACTAGTATACTTTCGAGGGGTTGAACATTTAGTAAATCGTTC ,7 °° 

peal 

CTGCGTGCACTCTGTAAATTATATGTACTACTTTGCCAAGTCACGTTATTATGGATACCATGGATGTCCGCTAGGAAAAATTTTGTGTATACGCCTACTA 

GACGCACGTGAGACATTTAATATACATCATGAAACCGTTCAGTGCAATAATACCTATGGTACCTACAGGCGATCCTTTTTAAAACACATATGCGGATGAT ,8 °° 

Xmnl 

GCATTTTTAAATCTCCCATGTTCCACATAAAGTGGTGGTTGAATGTTCCGCGACTATTTTTGAGTAAAATGATTGAAGTTATTCTTCACTTGGGCCTGTG 
CCTAAAAATTTAGACCGTACAAGGTGTATTTCACCACCAACTTACAACGCCCTGATAAAAACTCATTTTACTAACTTCAATAACAAGTCAACCCGCACAC 

AAAAAAAAAAAAAAAAAAA 

' ' 1 ■ 1919 
TTTTTTTTTTTTTTTTTTT 
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Fig. 13. 



AGTGAArTCGACC TCCCTACCCGCGCATCCCATTCCCATTTCTCGCTATTCCTTTCCGTTTATTrcCATATATAAAATATCAAAT CTAATCAC T 

AACGCGGTAAAGATAGAGAGAGGTTTG 



TCACTTAAGCTCCACCCATGGGCCCCTACGCTAAGCGTAAAGACCGATAACGAAACGCAAATAAAGCTATATATTTTATAGTTTACATTAGTGAA"" " ' ! ' ' 120 



Ncol 

TCTCACCCAAATGGTATACTACACTCTATCAGGCATACGTTTTCCTTGTCCACCrTCACTCTACAAATCTCAG 

AGAGTCCCTTTACCATATGATGTCACATAGTCCGrATGCAAAACCAACACGTGGAACTGAGATGTTTACAGTCGAGTGCrCGAAGGTACCG 2 *° 



flVYYTVSGIRFPCAPSLYKSQLTSFHG 
BgJ It 



GRRTSSGLSF 



Belt 



GGAGAACTTCTTCCTCGACAAAGGACCCTTCTAGAAACGACCTT 360 
LLKK^LFPRtC IFAGKSSYESOSSNLTVSASEXVLVPDDQ I 

BstXI 

TGATGGCTCTTCTTCTTCAACATATCAATTAGAAACCACTGGCACAGTTTTGGAGGAATCCCAGGTTCTT^ 

ACTACCGACAAGAACAAGTTCrATAGTTAATCTTTCCTGAC^ **° 
OGSSSSTYQLETTGTVLEESQVLCOAESLVH EDOKNVEED 



Hind III 

TGAAGTAAAAAAACACTCCCTTCCATTGCATGACACAATTAGCATTGGAAAAAGTGAATCTAAACCAAGGTCCATTCCTCCACCTGGCAGTGGG 

ACTTCATTTTTTTCTCACCCAAGGTAACCTACTCTGTTAATCGTAACCTTTTTCACTTACATTTGGTTCCAGGTAAGGA^^ 600 
EVKKESVPLH ^ T IStGKSESK PRSIPPPGSGQRlYOtDPS 

CTTGGCACGTTTCCGTCAGCATCTTGACTACCGATATTCACAGTACAAAAGCCTGCGTGAGGAAATTCACAACrATGAAGGTCCrTTGGATGCA^ 

GAACCGTCCAAAGGCAGTCGTAGAACTGATGGCTATAAGTGTCA 720 

LAGFRQHL0YRYSQYKRLREEI0KYE6GL0AFSRCFEKFG 
TTTCTTACGCAGTGAAACACGAATAACTTATACGGAATGCGCACCTGGAGCTACGTGGGCTGCACrTATTGGAGATTTCAACAAT^^ 

AAAGAATGCGTCACTTTGTCCTTATTGAATATCCCrTACCCGTGGACCTCCATGCACCCGACGTGAATAACCTCTAAAGT^ M ° 

FLRSETG,TY « EW A p CATWAALICDFMNWNPNAOVMTRNE 
GTTTGCrGTCTG CGAGATrTTrTTGCCAAATAACGCAGATGGTTCACCACCAATTCCTCATGCTTCTCGAGTAAAGATACGCATCGATACTCCATC 

caaaccacagaccctctaaaaaaaccgtttattccgtctaccaagtggtggttaacgacIaccaacagctcatttctatgcctacctatcagctagacc 980 

FGVWEIFLPNM ADGSPPIPHCSRVKIRMDTPSCIKOSIPA 

TTGCATCAAGTTCTCACTrCAGGCACCTGGTGAAATCCCATACAATCCCATATACTATCATCCACCAAAGGAGGAGAAGTATGTGTTCAAACATCCTCAGCCAAA 
AACCTAGTTCAAGAGTCAAGTCCGTGGACCACTTTAGGGTATGTTACGGTATATGATACTAGCTGGTTTCCTCCTCTTCATACACAAGTTTGTAGGAGTCGGTTT^ 

W < * F S V Q A P G E . I P Y N A I Y Y 0 P P < £ £ X Y V F K H P 0 P K R P K S L 



N de ' hind It I 

TACGATTTATCA ATCTCATCTTGGCATCACTAGTATGCACCCAA 

ATCCTAAATACTTAGAGTACAACCCTACTCATCATACCTCGGTTATTAATTGTGTATACGGTTCAAATCTCrACTATACCAAGGAGCGTAGTTTTTCCAACCGATGTTACGAC^ ^ 
RirE SHVGflSSMEP| INTYANFRODflLPREKKLGYNAVQI 

Kpn I 

CATGCCTATTCAA GAGCATTCCTATTATGCTAGTTTTGGGTACCATGTCACAAACTTTTTTGCACCTAGCAGCCGATTTGCAACTCCT^ 

GTACCGATAACTTCTCCTAAGGATAATACGATCAAAACCCATGGTACAGTGrTTGAAAAAACGTCCATCGTCCGCTAAACCTTGAGCACTACTAAACTTCAGAA^ 132 ° 

" A ' ° E H S Y Y A S F C Y H VTMFFAPSSRFGTPOOLKSL I OKAH 
TCACTTACCGCTC CTTCTTCTCATGGATATTGTTCATACCCATGCCTCAAATAATACCrTGGATGGCCTCAACATCTT 

ACTCAATCCCGACGAACAAGAGTACCTATAACAAGTATCGGTACGCAGTTTATTATGCAACCTACCCGACTTGTACAAACTACCATGCCTATCAGTGATGAAGGTGAGGC^ 1110 
E L ° L L V L M 0 1 V H S H A S N N T L D G L N tf F 0 G T 0 S H Y F H S G S R G 
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TCATCATTCCTTCTGCCACTCTCCCCTTTTCAA CTATGCA^ 

AGTACTAACCAACACCCTCACACCGCAAAAGTTCATACCTTCGACCCrCCACGATTCTAAAGAAGAAACTTTACCTTCTACCACCAA^ ,5 «° 



HHWLWOSRLFMYGSWEVLRFLLSNARWWtEEYRFO 



TTTACCTTCTACCACCAACCTTCTCATGTCCAAACTACCAAAATCTAAACT 

G F R F 0 



f*" 1 .Sea I 

TCCGCTGACTTCCATCATCTACACTCCCCATG6G 

ACCCCACTGAACGTACTACArCTGAGGGGTACCCAACCTCCArCCAAAATGACCGTTCATCTTACrCATCAAACCTATACCTTCACTACA TCTACCACACTAAAT 168 ° 

G V T S H M Y T P H G L 0 V A F T C N Y M E V F G Y A T 0 V 0 A V ! Y L M L V M 
TCATATGATTCACGCTCTTrTCCCTCAGG 

actatactaagtcccagaaaagccactccgacaatgctaaccacttctacaatcgccttIcccttctaaaacctaaggtcacctIctaccaccacaacctaa 1800 

OH (HGLFPEAVT I GEOVSGKPTFC t p V£DCCVGFDYRLHH 
CGCCATTCCCCAT AAATGCATTGAGATTCTTAACAAGAGAGAT^ 

CCGGTAACGGCTATTTACCTAACTCTAAGAATTCTTCTCTCTACTCCTGACCrTTTACCCACTGTAACACGTATGTGAGTGGTTGTCTTCCACCAACCTT^ ,M ° 

A I ADKWI E I LKKRDEDWKNGD I VHTL ^NRRVLEKCVAY AE 
AAGTCATGACCAA GCTCTTCTTGCrCACAAAACTATTGCATTTTGGCTGATCGACAACGACATGTACCACTTCATCGCTCCTCACAGACC 

'TCAGTACTCGTTCGACAACAACCACTGTTTTGATAACGTAAA 2<M ° 

SHDOALVGDKTIAFWLflDKOHYOFNARDRPSTPLlORCrA 
Bell Neo) 

ATTCCACAAAATCA TCAGCCTTATTACCATGGGCTTAGCCGGAGAAGGATATTTCAATTTTATCGCAAATCAATTTCGACA 

TAACGTGTTTTACTA6TCCGAATAATGGTACCCGAATCCGCCTCTTCCTATAAACTTAAAATACCCTTTACTTAAACCTGTAGGACTCACCTA 2160 
*- H *"tRt-tTMGLGCEGYLNFMCNEFGHPEWIDFPRCORHL 



0dl 

GCCCAATGCTA AAGTAATTCCACGGAACAACCACAGTTATCATAAATGCCGTCGTASATTTGATCTACOTGATGCAGACTATCTAAGA 

CGGGTTACCATTTCATTAAGGTCCCTT^ 22B0 

PNGKVIPGNNHSYOKCRRRFOLGDAOYLRYHGHQEFOGAM 
GCAACATCTTGA ACAAGCCTATGGTTTCATGACTTCTGAGCACCAGTATATATCACGGAAGGATGAACGACATCCGArCATTGTCTTTGACACGGGAAAC 

CGTTGTAGAACTTCTTCGGATACCAAAGTACTGAAGACTCGTGGTCATATATA6TGCCTTCCTACTTCCTCTAGCCTAGTAACAGAAACTCTCCCCTTTGG *** 

QHLEEAYGFMTSEHQY I5RK0EGDR I IVFERGNLVFVFNF 
TCATTGGACTAA CAGCTATTCAGArTACCGAGTTCCCTGCTrCAAGTCACGAAAGTACAAGATTCTTTTGGACTCGCATGATGGCTTGrTTCCAGCCTTCAA 

agtaacctgattgtccataactctaatggctcaaccgacgaagttcactcctttcatgtIctaacaaaacctcaccctactaccgaacaaacctccgaagttctc^ 2520 

H W T N S Y S 0 Y R V C C F K S G K Y K I V L D S 0 0 G L F G G F N R L S H 0 A 
CGAGCACTTCACCTTTCACGCGTCGTATGA TAACCGGCCT^ 

CC TC GTGAA6TGG AAACTGCCCACCATACTATTCGCCGG^ 26H0 

EHFTFOGWYONRPRSFMVYAPSRTAVVYALVEDEENEAEN 

.BamHI Htncll 
TCAAGTAGAAAG TGAAGTGAAACCAGCCTCCGGCTGAGATAGATATTTACTAAGAGGATCCCCTAAAGCAGGAATGGTTAACCTGTGCATCTGC 

ACTTCATCTTTCACTTCACTTTGGTCGGAG6K 2760 
EVESEVKPASG. 

Sail 

N* 1 Xba I ; Mine II Pst I 

AATCCATATCACTAGTAGATCCTCTAGAGTCGACCTGCAGGCAT G 
TTAGGTATACYGArCATCTAGGAGATCTCAGCTGGACCTCCGTAC 2805 
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